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Abstract 
 To obtain the isotherms of Zr(Mn1-xCrx)2 - H system, the activation process 
was studied. The Zr(Mn0.5Cr0.5)2 sample prepared was heated at 873 K for 2 hrs in 
vacuum as the activation process for isotherm measurements. The isotherm at 
ambient temperature had a single plateau. However, the width of the plateau region 
decreased in the course of repetitive isotherm measurements, and the plateau 
disappeared by the 5th measurement. The disappearance of the plateau region 
would be explained by the surface poisoning due to the chromium oxide yielded by 
the activation process. 
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Fig. 1. X-ray diffraction pattern of Zr(Mn0.5Cr0.5)2
prepared by argon arc-melting. The pattern was 
taken using Cu-Kα line. 
Table 1. Crystal structure of Zr(Mn0.5Cr0.5)2
 Crystal structure Lattice constant/m reference 
Zr(Mn0.5Cr0.5)2 hexagonal a=5.032x10
-10
c=8.260x10-10
This work 
ZrMn2 hexagonal a=5.041x10
-10
c=8.249x10-10
8
ZrMn2 hexagonal a=5.026x10
-10
c=8.258x10-10
9
ZrCrMn hexagonal a=5.07x10-10
c=8.323x10-10
7
ZrCr2 hexagonal a=5.102x10
-10
c=8.294x10-10
10 
ZrCr2 hexagonal a=5.096x10
-10
c=8.26x10-10
11 
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Fig. 2. Change in isotherm curves with repetitive 
measurements at ambient temperature. 
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Fig. 3. Change in X-ray diffraction patterns of  
Zr(Mn0.5Cr0.5)2. These patterns were taken using 
Cu-kα line. The pattern of the as-prepared sample in 
Fig. 3(a) was assigned as shown in Fig. 1  The sample 
heated for 20 hrs at 873 K in vacuum gave Fig. 3(b). 
Fig. 3(c) was obtained from the sample 
dehydrogenation by vacuum heating after isotherm 
measurements (see Fig. 2).
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Table 2. Surface composition of Zr(Mn0.5Cr0.5)2 before and after heat treatment 
 Oxygen Manganese Chromium Zirconium 
Before heat treatment 0.13 1.08 1.13 1.00 
After heat treatment 0.86 0.98 1.14 1.00 
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